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display 

Abstract 

A liquid crystal display 100 provided in which two transparent 
substrates are correctly positioned. For this purpose, a lower 
drawing' station 24 disposed below a lower substrate 12 and 
movable in the horizontal direction includes holes 48- in 'ts 
portion faced with the lower substrate. An upper drawing station 
% disposed above an upper substrate 14 includes holes 54 .n 
fs por?ion faced with the upper substrate. A void-free elastic 
sheet 50 is disposed between the lower substrate 1 2 and the 
•lower drawing station 24 or between the upper substrate 14 and 
the upper drawing station 28. 
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Claims 



What is claimed is 



, . An apparatus for manufacturinQ a diaujd ^Jffitiate 
which a liquid crystal material shopped on ^ 
formed by a transparent mate '^^^ p p Qn the liquid crystal 
formed by a transparent material is P™' a crystal materia l 
material in a vacuum thereby voicing comprjsing ; a lower 
between the lower and uppe subs ra es. £ and 
drawing station disposed below sa.d tows wjng statjon 

movable in the horizontal direction tne^o te and 

having a surface por ,on 0 ^^^ et ^; and an upper 
formed with a plurality ^of suctioj n ho les trate _ the uppe r 

drawing station disposed above ^the upp the upper 

drawing station having ^urface^ortran opp ^ ^ ^ 
substrate and formed with oT t S he lower substrate and 

and an elastic sheet ^ 0W f^ o f^en the upper substrate 



2 
c 

material 



holes extending through the elastic sheet. 

4 An apparatus for manufact, ring a .ic ^^iTf 
clai m 3, wherein each throutf hoi »ot jated each one 

^Z^o^^^o, adiacent to the 

elastic sheet. 

^ so ; , 9 ov/ n etac g l/npn- P a f se.Se Ct t.PTOr & Sec^ IT Q F ... ^ 
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or less. 

6 . An apparatus for ^^s^^S^ 
^^ZT^l^s^es of the drawing 
station adjacent to the elastic sheet. 

7. An apparatus for manufacturing a diouid cg£^ s 
claim 3. wherein the through-holes of the e ast ^ 

10% or more of an area containing the suction 
Sating station adjacent to the elastic sheet. 

8. ah apparatus for "f^^J^^^ the 
claim 3, wherein a surface of the e las t'C sneet 

through holes of the elastic sheet. 

,0. A method for manufacturing a lIJCJc <^^ ton 
comprising the steps of: w elastic sheet on 

having a sheet being made of 

the lower support surface tne u . independent void 

a void-free member in whic « subs anuany no o 

lower transparent substrate on t ne transparent 

„„„„„„ ,^«^^«^^!=fr21_^L 
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to the upper *aw,n^^ 

upper drawing stat.oa iowa <°^ ] ™ with the | iQuid crystal 
the upper transparent substrate ccmact te and 

Z^^^™*^*^*" between the ,ower 

and the upper substrates. 

: , . A method .for -nufaotur^ a Jipuid c^JJ dlspl^ ln & 
accordance with claim 10 , wher ^ Jhecjas js dfawn 

trough h-ho^r^ 



FIELD OF THE INVENTION 

100011 TV,. o„ S en, invention ™«» » ^Kte "S an 
etc. 

BACKGROUND OF THE INVENTION 

[0002] FIG. 6 is a drawin, » ^S^to^rThrdrrng, the 
section of a liquid . crystal d.sp ay. As ^ 12 made of 

liquid crystal display 0 comprises a o substra te 14 

a transparent material (such as glass ) . an uppe 
formed equally by a transparent matenal and a i.qu * 
materia! 16 held between the lowe s pirate u anc o 

ss* San^Jio rs£m T r sr.** >•»••" 

.„..,„„■„, ,.„,.„., rem i.n.»->....OS.QO-"°"»c...HOOF. . W 



the lower and upper substrates 12 and 14. 

»o i Hi^niav 10 is manufactured through 
[0003] The liquid crystal display 1 0 -s m ^ ^ , 8 

steps shewn in FIGS. 'A to ' u ; ° M Q of an ultraviolet ray 
capable of being hardened by ihe 'exposure or 
is applied continuously a ong a Pe^ral edg^po 
surface of the lower substrate 1 2 lb / > 2Q shQwn 

in the drawing, the adhesive ,18 contain me . p ^ 
jn fig. 6. A typical thickness of th adhes. v * 
substrate 12 is about 30 .mu.m.ii nen sur f a ce of the 

16 is dropped evenly within an «ea o. tje top su 
lower substrate 12, defined by the ^dheswe lb 
Subsequent to this, the lower substrate 2 gtation 24 
Miguid crystal material 16 is .placed on a (F | G . 7 C). 
through an elas tic sheet 22 inte£ osed smtjon 
The upper substrate 1 4 su ee°" e ° d Pressed onto the lower 
28 is thereafter lowered w**™**™^ ? h is causes the 
substrate 12 in a vacuume, atmosp *e (he 
liquid orystal material 16 £ extend n a ^ 24 the 

substrates 1 2 and 1 4^ ne iow tnereby correctly position 

moved in the horizontal dire etion, to t n ere oy substrate 14 . In 
the ,ower substrate 1 2 respecUo the " pper ^ 
this condition, the uPPer drawing stahon 2 u fe js 

upper substrate 1 4 is further descended, so substrates 12 

Applied until the gap ^^ Se^A^ ^ual to the 



display 10. 



[0004 ] However in the ^gtSSoW 22 
manufacturing a liquid crystal disc ay. )ower draw , ng 

disposed between the lower substrate^ U an age ously, 
station 24 includes a number of small ^' ds _ u 26 As a reS ult, 
each void expands in the ^cuumed atmosphere ^ 
when biasing the upper substrate 14 to « move ment 
^Xi^^^S^ substrate 14 that 



1 " 1* i ll"' : ^ .. ^ -i ^ - V - ^ - H 
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has been correctly positioned to the other in the previous 

positioning stage. 

SUMMARY OF THE INVENTION 

[0 005] Accordingly, an ^t^the = t ,ven,on is to 
provide an a pparatus a metho d to of an upper 

[00061 To this end, an apparatus for .^^ZoslT^o, 
- crystal display includes a lowe, dr ^ a st *'™° d ^ reotion . The 
the lower substrate and movable ' «n the hon zo 
,ower drawing station has a ^su ace portion opp therejn An 
substrate and formed with a plurahty of suct.o has a 

upper drawing station , dispose above *e WP wjth q 

surface portion opposed the upper sudsi prov ided 
plurality of suction holes therein A ' e^c shee p 
between the lower substrate and the lower -dra Q 
and/or between the uppe . s "^te and ne pp er jn 

station. Advantageously, the elastc shee ns ma 

SSJSS^ are s " icon or 

fluorine material. 

[00071 According to the P-*« 

positioned between the substr ^ n a n n f n a e va cuum This allows the 
presents substantially no expansion n a « ^ , 
elastic sheet to deform only in the b,as no direction t ^ 
direction) but not in another direction 0 e n 
perpendicular to the biasing d >rect,on w ernt e & ^ 

cuum and also in the final oroduci. 



va 
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[00081 In another aspect of the present invenuon the elastic 
sheet 'has a plurality of through-holes extending through the 
elast c sheet This allows the vacuum to be applied through the 

sheet to the adjacent substrate preventing the 
movement of the substrate relative to the drawing SLation. 

[0009] In addition, a method for manufacturing a liquid crystal 
display includes 

[0010] providing a lower drawing station having a lower support- 
surface; 

foonl positioning an elastic sheet on the lower support 
surface the ower elastic sheet being made of a void-free 
member " which substantially no independent void 
communicated to the atmosphere is included therein, 

[0012] drawing the elastic sheet to the lower drawing station; 

[0013] positioning a lower transparent substrate on the lower 
elastic sheet; 

[001 4] positioning a liquid crystal material on the lower 
transparent substrate; 

[001 5] providing an upper drawing station having an upper 
support surface; 

[0016] positioning an upper transparent substrate pn the upper 
support surface; 

[001 7] drawing the upper transparent sheet to the upper 
drawing station; and 

[0018] in a vacuum, moving the upper drawing station > toward 
he ower drawing station so that the upper transparen s"bsirate 
rnn acts with the liquid crystal material positioned on the lower 
transparent substrate and thereby the liquid crystal material ,s 

h ttp ://aP om usoto nn M /n B , a r.ai/np h -Parser?S.ct1-PTO1&Sect2-H l T 0F... 03-02-27 
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extended between the lower and the upper substrates. 
BRIEF DESCRIPTION OFTHE DRAWINGS 

[00191 FIG 1 is a cross sectional view showing a portion of the 
apparatus for manufacturing a liquid crystal display accord.ng to 
the present invention; 

[00201 FIG 2 is a cross sectional view which shows as FIG. 1 , 
the apparatus for manufacturing a liquid crystal display 
according to the present invention, and a process tor 
manufacturing a liquid crystal display; 

[00211 FIG 3 is a cross sectional view which shows, as FIGS. 1 
and 2 the apparatus for manufacturing a liquid crystal display 
according to the present invention, and a process tor 
manufacturing a liquid crystal display- 

[00221 FIG 4 is a cross sectional view showing the apparatus 
or manutacturing a liquid crystal display accord tq to the other 
preferred embodiment of the present invention, and a process 
for manufacturing a liquid crystal display, 

[00231 FIG 5 is a cross sectional view showing the apparatus 
ormanulacturing a liquid crystal display accord jnc I to another 
preferred embodiment of the present invention, and a process 
for manufacturing a liquid crystal display- 

[00241 FIG. 6 is a cross sectional view schematically showing a 
liquid crystal display;, and 

[00251 FIGS 7A to 7D are cross sectional views for describing 
vanous processes for manufacturing a liquid crystal display. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

rnn?fil With reference to the attached drawings, apparatuses for 
. Sacking a liauid crystal display accc^inc itc . the preferred 
embodiments of the present invention will be described 

ht tnV/,ooni U ^to.aov/netacgi/n P h-Pa ( ser?Sect1=PT01&Sect2=HITOF... 03-02-27 



hereinafter. In the drawings, like parts are designated by like 
reference numerals. 

[0027] First Embodiment 

[0028] FIGS 1 through 3 show a part of an apparatus for 
manufacturing a liquid crystal display (hereinafter referred to 
"manufacturing system") 100 according to the first Preferred 
embodiment and a process for manufacturing a liquid crystal 
display using the manufacturing system 100. In FIGS. 1 through 
3, the manufacturing system 100 comprises a vacuum container 
40 The vacuum container 40 includes a housing 42 that defines 
a chamber therein and an opening at the top portion of the 
chamber The container 40 also includes a lid 44 for closing the 
chamber at the top opening of the housing 42. Further, a 
bottom portion or wall 45 of the container 40 has a numbe of 
sman noles or passages (not shown) fluidly connecting between 
the interior and exterior of the container 40. The small holes are 
also fluidly connected through another passage 43a to a 
vacuum source or pump 43b so that the chamber can be 
vacuumed by the driving of the vacuum source 43b. 

[0029] The lower drawing station 24, which is disposed on the 
bottom wall 45 in the container 40, includes a lower plate 46. 
The lower plate 46, formed at its top surface with a 
predetermined flatness, is positioned in the chamber and 
drivingly connected to a drive mechanism 47 by which the plate 
A6 is moved in a first horizontal direction and a second 
horizontal direction perpendicular to the first horizontal direction. 
Also an entire or a part of the lower plate 46 is formed with a 
number of suction holes 48, each extending between its op and 
■ bPttpm surfaces, at a certain density or at certain intervals. This 
Xws that when the lower plate 46 is placed on the bottom wall 
45 the suction holes 48 are communicated with the vacuum 
source 43b. This in turn allows a member placed on the , pla e 
as i e an elastic sheet and the lower substrate described in 
detail below to be attracted and securely held onto the top 
surface of the plate 46 by the introduction of vacuum into ihe 
suction holes 48. 

http://aooft1.u 8D to. 0 o»/ne»c 0 I/nph-PBrsar?Soct1-PT01&Sect2-HITOF... 03-02-27 
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1 1 undpr the aauge pressure of -iuu,ysu vvm ^ 
silicon rubber and fluorine rubber. 

manufacturing a liquid crystal display. 

upper drawing stai,on 28 comprises a o 

Preferably, the upper plate 52 includes £ do 

a predetermined flatness Further, a ^ portion , or ne w h 

52 making a contact with the upper substrate 4, , to 

3 &:STmb?S?«^^*™ to the vacuum 

s^fiaS i.e., an 

— d d sS ™ — 

of the upper plate 52. 

[0 0331 A sealing ^^c^^^^ 

creating a sealed space 58 under the upper P'« (hrough 
plate 52 is supported at one end ^ eoo posite end of the 
a through-hole defined in the lid I 4 4^ J e °P p0 ^| 62 

£££ !o SI' WsS theft" roperX 0 of the elevator 
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mechanism 62 the upper plate 52 moves ups and downs. 
[0034] in the .operation for ^J^UTS^^ 

men he d by the vacuum introduced in the suct.on holes 54. 
Then the upper plate 52 holding the upper subs rate Ujs 

h0 | es 48 of the lower plate 46. 

[00351 Then, ^J^KrA 

substrate 14 in the horizontal directions. 

rnnn.fi! After positioning, the upper plate 52 is further lowered, 
Sapper substrate 9 U is P-sec I a^nst ^ .owe 

-Tfrel' s^eTprSs S K *' 

as the upper substrate 14 is pressed gainst the low 
m H<=nre once the bwer subsiraie 12 ana rne upMci 

!Z?the fine? step of the manufacturing processes. 

hw: //aeoft, .uspto . 0 ov/neia M ,/npn-Parser?Sec< , =PTO , & Sec,2=H,TOF.. . 03-02-27 



[0037] When the gap between the upper substrate 1 4 and the 
lower substrate 12 is reduced to the predetermined value, ihe 
lacuum is emoved from the sealed space 58, and the upper 
plate 52 together with the liquid crystal display 10 is taken out 
from the housing 42. The liquid crystal display 10 is then 
exppsed te an ultraviolet ray, hardening the adhesive 18 to 
obtain the final product (see FIG. 7D). 

[0038] Second Embodiment 

100391 FIG 4 shows another manufacturing system 100' 
according to the second embodiment. In the manufacturing 
system 100' an elastic sheet 70 provided on the lower plate 46 
's formed with a plurality of through-holes 72. The through- 
holes 72 are arranged in the same manner or intervals as 
suction holes 48 formed in the lower plate 46. This allows that, 
when the elastic sheet 70 is placed in position on the lower 
plate 46 the through-holes 72 communicate with the 
corresponding suction holes 48, respectively. 

[0040] With the arrangement of the manufacturing system 100', 
he vacuum introduced into the suction holes 48 of the lower 
olate 46 acts uppn a bottpm surface of the lower substrate 2 
through the though holes 72 of the elastic sheet 70. This allows 
he lower substrate 1 2 to be correctly positioned on and relative 
to the lower plate 46. Also, a horizontal movement of the lower 
°ubstrate 1 2 is effectively prevented. Further by he existence 
of the through-holes 72, the lower substrate 1 2 is attached to 
°he elastic sheet 70 without leaving any space therebetween. 
This in turn means that an elastic material having ^ higher 
deformability can be selected for the elastic sheet 70. In this 
instance the lower substrate 12 deforms in accordance with the 
^figuration of the opposing surface in the upper plate 14 
ensuring a constant gap at every portion between the upper and 
lower substrates 12 and 14. 

[0041] Advantageously, for an effective attraction of the lower 
substrate 12. an open ratio of the through-holes 72 in the 
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elastic sheet 70, i.e., an area or the through-holes 72 to an area 
of the sheet being in contact with the lower substrate 1 2, is 
preferably about 10% or more. Also, an excessive enlargement 
of each through-hole 72 will results in a deformation of an 
opposing portion of the substrate 12. For this reason, a 
diameter of each through-hole 72 should be about 5 mm or 
less Also in order to allow the vacuum introduced in the 
suction holes 48 of the lower plate 46 to effectively act on the 
fewer substrate 12, the through-holes 72 should be formed in a 
limited area where the elastic sheet 70 brings into contact with 
both the lower plate 46 and the lower substrate 12. 

[0042] Third Embodiment 

100431 FIG 5 shows another manufacturing system 100" 
according to the third embodiment. In the manufacturing system 
100 ? similar to the second embodiment, the elastic sheet 70 ,s 
formed with through holes 72. In addition, a fissile sheet 80 
preTerabTy made of polyethylene, is provided between the elastic 
sheet 70 and the lower substrate 12. The fissile sheet 80 is 
formed with a plurality of *rough-holes 82 communicating w,th 
respective through holes 72 cf the elastic sheet 70^ This allows 

he vac urn introduced in the suction holes 48 of the lower pfcte 
46 to be transmitted through the through-holes 72 of the elastic 
sheet 70 and the through-holes 82 of the fissile sheet 80 and 
thereby effectively applied to the lower surface of the lower 

substrate 1 2. 

[0044] With the manufacturing system 100' using the fissile 
sheet 80 at the removal of the pressed liquid crystal display, the 
fissile sheet 80 allows the lower substrate 12 to be removed 
easily from the lower drawing station 24. Thereiore, np 
unwanted fprce pr any defprmatipn caused thereby wou occur 
in the lower substrate 12 at the separation of the lower substrate 
12 from the lower drawing statipn 24. 

[0045] Instead of the polyethylene sheet, a fluorine or 
polytetrafluoroethylene layer may be provided on a surface of 
tL =ip St in sheet, oooosing to the lower substrate. In this 
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sheet. 

[00 46i A.thouo, the ^ a. tic and 

between the lower substrate and tne row » ^ 

[00 47l As described ab ove wjh the ^^— U T 
the liquid crystal display according tc .the ^ ^ 
the process for hold.no an ^ « ss ^ 9 substrat es can be 
material between the two subs rates tne honzontal 
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